Hamadaea flava sp. nov., isolated from a soil sample and emended description of the genus Hamadaea Botany and Microbiology Department, Faculty of Science, Beni-Suef University, Beni-Suef 62511, Egypt A Gram-stain-positive, aerobic and non-motile actinobacterial strain, designated YIM C0533 T , was isolated from a soil sample collected from Shiling county, Yunnan province, south-west China. The isolate grew at 15-37 8C, pH 6.0-8.0 and in the presence of 0-3 % (w/v) NaCl. The whole-cell hydrolysates contained meso-diaminopimelic acid, xylose, galactose, mannose, ribose, arabinose, glucose and rhamnose. The acyl type of muramic acid was glycolyl. The polar lipids detected were diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylmethylethanolamine, phosphatidylinositol, phosphatidylinositol mannoside and an unidentified phospholipid. The major cellular fatty acids were iso-C 16 : 0 , 10-methyl C 17 : 0 and iso-C 15 : 0 .MK-9(H 6 ) was the predominant menaquinone. The genomic DNA G+C content was determined to be 69.4 mol%. These chemotaxonomic data and the morphological properties were consistent with those of the genus Hamadaea. The strain showed highest sequence similarities to Hamadaea tsunoensis CGMCC 4.1403
phosphatidylinositol (PI) and phosphatidylinositol mannoside (PIM) as polar lipids, MK-9 (H 6 ) as the major menaquinone, fatty acid components of iso-C 15 : 0 , anteiso-C 15 : 0 , iso-C 16 : 0 , C 17 : 0 , iso-C 17 : 0 and anteiso-C 17 : 0 , and a DNA G+C content of 70.3 mol%. This paper reports another novel species of the genus Hamadaea isolated from a soil sample collected from Shiling county, China. The strain was characterized taxonomically using a polyphasic approach.
Soil samples used for the isolation of strain YIM C0533 T were collected from Impressive Tobacco farm located in Shiling county, Yunnan province, south-west China. Enrichment of the soil samples was done by suspending 2 g soil sample in 18 ml sterile water containing several glass beads and incubating under shaking conditions (28 8C, 200 r.p.m., 1 h). The sample was serially diluted to 10 22 concentration, and 200 ml was spread plated onto M5 medium (cellulose 2.5 g, sodium pyruvate 2.0 g, L-proline 1.0 g, KNO 3 0.25 g, MgSO 4 0.2 g, K 2 HPO 4 0.2 g, CaCl 2 0.5 g and H 2 O 1000 ml; pH 7.2), supplemented with nalidixic acid (25 mg l
21
) and nystatin (50 mg l
). After incubation for 5 days at 28 8C, pure colonies were selected and repeatedly restreaked on modified International Streptomyces Project (ISP) 2 medium (Yeast extract-malt extract agar; Shirling & Gottlieb, 1966) . Strain YIM C0533
T was maintained on ISP 2 agar slants at 4 8C and as glycerol suspensions (20 %, w/v) at 280 8C.
Extraction of genomic DNA and PCR amplification of the 16S rRNA gene were carried out as described by Li et al. (2007) . The PCR product was purified and cloned using the pEASY-T1 cloning kit (Transgen Biotech). The cloned 16S rRNA gene sequence was determined by Sangon Biotech (Shanghai, China), and the resulting 16S rRNA gene sequence was submitted to the NCBI database and EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) to determine phylogenetic neighbours. Phylogenetic trees of strain YIM C0533
T along with closely related strains based on neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971 ) and maximum-likelihood (Felsenstein, 1981) tree-making algorithms were reconstructed using the software packages MEGA version 6.0 (Tamura et al., 2011) . Evolutionary distance matrices (distance options according to Kimura's two-parameter model) were generated as described by Kimura (1980) and the tree topology was assessed by bootstrap analyses (Felsenstein, 1985) based on 1000 resamplings. The determination of G+C mol% content was performed as described by Marmur (1961) . DNA-DNA hybridizations were performed by the fluorometric micro-well method (Ezaki et al., 1989) to determine the value of whole genomic DNA relatedness with closely related taxa. One of the two DNA molecules for hybridization was labelled while the other was immobilized and vice versa. The experiments were set with eight replications at the optimal hybridization temperature (50 8C). The relatedness values are expressed by calculating the mean of the eight replicates, and the DNA-DNA hybridization value was taken as the mean of the two reciprocal experiment mean values. The fluorescence intensities were measured by a Fluostar Optima microplate reader (SPECTRA max GEMINI XPS) at an excitation wavelength of 360 nm and emission wavelength of 460 nm.
Phylogenetic analyses based on the almost-complete 16S rRNA gene sequence indicated that strain YIM C0533 T was a member of the genus Hamadaea with closest sequence similarity to H. tsunoensis CGMCC 4.1403 T (97.9 %). The neighbour-joining tree also showed that the novel isolate formed a distinct lineage most closely related to H. tsunoensis CGMCC 4.1403 T (Fig. 1 ). This phylogenetic relationship was also supported in the trees generated with the maximum-likelihood and maximum-parsimony algorithms (Figs S1 and S2, available in the online Supplementary Material). The type strain H. tsunoensis CGMCC 4.1403 T was therefore selected for DNA-DNA hybridization studies with strain YIM C0533 T . The experiment showed that DNA-DNA relatedness value between strain YIM C0533 T and H. tsunoensis CGMCC 4.1403 T was 34.4¡1.3 %, which is well below the 70 % cut-off point for recognition of prokaryotic genomic species (Wayne et al., 1987) . The genomic DNA G+C content of strain YIM C0533
T was determined to be 69.4 mol%.
Gram-staining was carried out using the standard Gram's reaction and confirmed by the KOH lysis test (Cerny, 1978) . Cultural characteristics were observed after 21 days on ISP 2, ISP 3, ISP 4, ISP 5, TSA (BD), Czapek's agar, Gauze No. 1 agar medium (Waksman, 1967) , T5 and R2A medium at 28 8C. The colours of aerial and substrate mycelia and any diffusible pigments produced were observed by comparison with colour chips from the ISCC-NBS colour charts (Kelly, 1964) . Spore chain morphology was recorded by examining gold-coated dehydrated specimens from 4-day-cultures grown on ISP 2 medium with a scanning electron microscope (Cheng et al., 2013) .
Growth at different temperatures (4, 10, 15, 20, 28, 30, 37, 40, 45, 50, 55 and 60 8C) and NaCl concentrations (0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 6 and 7 %, w/v, at 28 8C) were tested on ISP 2 agar. The pH range (pH 4.0-13.0, at intervals of 1.0 pH unit) for growth was tested in the ISP 2 medium using the buffer system described by Xu et al. (2005) . Carbon source utilization was determined by the methods described by Shirling & Gottlieb (1966) and Locci (1989) . Nitrogen source utilization was determined according to Williams et al. (1989) . Catalase activity was determined based on the production of bubbles after addition of a drop of 3 % (v/v) H 2 O 2 . Oxidase activity was determined based on oxidation of tetramethyl-p-phenylenediamine (Kovacs, 1956) . Milk coagulation and peptonization were determined on 20 % (w/v) skimmed milk medium after incubation for 3 weeks at 28 8C. Hydrolysis of starch, gelatin, urea, cellulose and Tweens 20, 40, 60 and 80, and nitrate reduction were tested according to Williams et al. (1989) and Gordon et al. (1974) .
Strain YIM C0533
T was observed to be Gram-stainpositive, and grew well on all tested media. The colour of substrate mycelia was brilliant orange-yellow (Table S1 ).
The strain produced neither aerial mycelium nor any soluble pigments. Globose bodies, which were morphologically similar to the globose bodies of the reference strain H. tsunoensis CGMCC 4.1403 T , were observed under the scanning electron microscope (see Fig. S3 ). Strain YIM C0533
T could grow at 15-37 8C, at pH 6.0-8.0 and in the presence of 0-3 % NaCl, with optimum growth at 28 8C, pH 7.0-8.0 and with 0-1 % NaCl under the experimental conditions. The differential characteristics of strain YIM C0533
T from the reference type strain H. tsunoensis CGMCC 4.1403 T are listed in Table 1 , and other phenotypic characteristics are given in the species description.
Biomass for chemotaxonomic analyses was collected from cultures in ISP 2 broth (170 r.p.m., 28 8C, 5 days). The diaminopimelic acid (DAP) isomer in the cell wall was determined using TLC as described by Staneck & Roberts (1974) . The sugars of whole-cell hydrolysates were determined according to the procedures described by Tang et al. (2009) . The N-acyl group of muramic acid present in the peptidoglycan was determined using the method of Uchida & Aida (1984) . Polar lipids were extracted and examined by two-dimensional TLC and identified using previously described procedures (Minnikin et al., 1979; Collins & Jones, 1980) . For menaquinones analysis, approximately 200 mg of cells were freeze-dried and menaquinones were extracted (Collins et al., 1977) and analysed using HPLC (Kroppenstedt, 1982) . Cellular fatty acid analysis was performed using the Microbial Identification System (Sherlock version 6.1; MIDI database: TSBA6) (Sasser, 1990) . Biomass for fatty acid analysis was obtained from strains grown on tryptose soy broth (TSB; Difco) at 28 8C for 3 days.
T contained meso-DAP as the cell-wall diamino acid, but no hydroxyl-DAP was detected as reported for the type species. Xylose, galactose, mannose, ribose, arabinose, glucose and rhamnose were the sugars
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Luedemannella helvata 3-9 (24) detected in the whole-cell hydroxylates. The acyl type of muramic acid was glycolyl. The predominant menaquinone was MK-9(H 6 ). The polar lipids (see Fig. S4 ) consisted of DPG, PE, PI, PIM, PME and one unidentified phospholipid (PL). Major fatty acids (.5 % of the total) of the novel isolate were iso-C 16 : 0 (29.3 %), 10-methyl C 17 : 0 (15.4 %). iso-C 15 : 0 (13.7 %), anteiso-C 17 : 0 (8.8 %), C 17 : 1 v8c (5.2 %), C 17 : 0 (5.1 %) and anteiso-C 15 : 0 (5.0 %). The major fatty acid profile of strain YIM C0533 T was consistent with that of reference type strain H. tsunoensis CGMCC 4.1403
T , but there were also some differences with the latter (Table S2) .
On the basis of phenotypic, chemotaxonomic and phylogenetic analysis, strain YIM C0533
T was consistent with the characteristics for the genus Hamadaea. The differentiating characteristics as listed in Table 1 and low DNA-DNA relatedness value with H. tsunoensis CGMCC 4.1403 T indicated that the isolate YIM C0533
T is representative of a novel species of the genus Hamadaea, for which the name Hamadaea flava sp. nov. is proposed. An emended description of the genus Hamadaea is also provided.
Emended description of the genus Hamadaea Ara et al. 2008
The genus is as described by Asano et al. (1989) and Ara et al. (2008) with the following amendments. Cell walls contain meso-DAP. 3-OH-DAP need not be present as a diagnostic diamino acid. 
L-tyrosine and L-valine as nitrogen sources. Contains meso-DAP, xylose, galactose, mannose, ribose, arabinose, glucose and rhamnose in the whole-cell hydrolysates. The acyl type of muramic acid is glycolyl. The polar lipid profile contains DPG, PE, PI, PIM, PME and an unidentified phospholipid. MK-9(H 6 ) is the predominant menaquinone. Predominant fatty acids are iso-C 16 : 0 , 10-methyl C 17 : 0 , iso-C 15 : 0 , anteiso-C 17 : 0 , C 17 : 1 v8c, C 17 : 0 and anteiso-C 15 : 0 .
The type strain YIM C0533 T (5CPCC 204160 T 5KCTC 39591 T 5CGMCC 4.7289 T ) was isolated from a soil sample collected from Shiling county, Yunnan province, China. The genomic DNA G+C content of type strain is 69.4 mol%. 
